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Abstract. By an own technical procedure in the fluorescence microscopy it was examined the 
primary hair cuticle collected from shoulder blade region in four ruminant mammal families (bovine, 
ovine, goats and deer). In these ruminant families we observed different cuticle types: denticulate in 
bovine, reticulate in ovine and squamous in goats and deer. It comes out that different breed of the 
same family present same cyto-morphological type of hair cuticle, but with some particularities. Also, 
it is possible that species from different families to present the same cuticle type. 
 




The body protection by a pilous layer is for the Mammalian class (mammals) a 
defined element as important as the mammary glands’ presence. 
The hair is a skin corneous structure, which by a superficial view, can appear simple 
and every day one. In reality, the hair with the hair follicle and with its annexed structures 
(arrector pili muscle, sebaceous gland and apocrine sweat gland (Banks W.J., 1986) form the 
pili-sebaceous apparatus, an ensemble having an amazing complex microscopic structure. To 
their level we encounter 20 distinct cellular types both morphologically and functionally 
(Dellmann, D., Esther M. Brown, 1987). 
The hair fiber present structural particularities of species and even of individuals, and 
in same individual exist variations depending on body region and considered hair type 
(Hausman, L.A., 1980).  
The hair fiber microscopic examination presents interest especially in animal breeding, 
but also in forensic medicine, hunting biology, cosmetology etc. 
Among the structural elements of hair fiber, the hair cuticle is that one which presents 
constantly species evident cyto-morphological particularities. Thus, in human it is possible to 
exist two individuals with identical structure of hair cuticle only in 10,000 subjects when hair 
examination is done with scanning electron microscope (Păiş, V. 1983). 
In our research we proposed the cyto-morphological examination of hair cuticle with 
an own laboratory method, in domestic and wild ruminant species. 
 
MATERIALS AND METHODS 
 
There were collected primary hair fibers from shoulder blade region from: two breeds 
of Bos taurus family: Brown of Maramures and Romanian Spotted; three breeds of Ovis aries 
family: Turcana, Coopworth and Drysdale; two breeds of Capra hircus family: Carpathian 
and Saanen; two Cervidae: Cervus elaphus sp. and Capreolus capreolus sp. 
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From each hair sample was retained the shaft  (proximal portion), and after degreasing 
with ether and treatment with 0.25% aqueous solution of auramine it was mounted in a non-
fluorescent medium and examined with fluorescent microscope in ultropak microscope 
variant (auflicht mikroskop). 
Without any other intercession, these preparations can be examined in usual 
microscopy when we are interested also in other hair structures, as the marrow and the shell 
(Bancroft, J.D., A. Steven, 1996). 
 
RESULTS AND DISCUSSION 
 
Before presenting our observations concerning the hair cuticle cyto-morphology in 
some ruminants, it is necessary to precise that in hair cuticle type classification and 
denomination we used the classification proposed in 1979 by French biologists Paliu L., 
Liguereux J. and Barrat I. These authors, studying the hair of a large number of mammal 
families and species, have described 11 hair cuticle types: coronarian, imbricate, rectangular, 
oval, lanceolate, interpenetrated, undulated, squamous, denticulate, crenellated and 
reticulated. 
We shall detailed describe only the hair cuticle types observed in studied ruminants’ 
hair. 
In the Brown of Maramureş breed cows, the hair cuticle is of denticulate type, formed 
of narrow corneous cells, irregular as shape and transversally elongated. Characteristic is the 
fact that these cells present small dental form prolongations, which form interdigitals with 
adjacent cells.   
In the Romanian Spotted breed cows the hair less thick has also denticulate type 
cuticle, with specification that than previous breed the corneous cells are more narrow, more 
elongated and have more numerous dental form prolongations. 
In the łurcană breed sheep (Sibiu region) the wool fiber cuticle is of reticulate type. 
The corneous cells are narrow and transversally elongated and present characteristically 
prominent free border. That is the cause of their unclear outline, which give impression they 
continue one in other one. 
In the Coopworth breed sheep the wool fiber cuticle is also of reticulate type with 
presence particularity of more narrow corneous cells than in previous breed, and the 
intercellular “communications” are more frequent.  
The Drysdale breed sheep present wool fiber cuticle also of reticulate type, but 
corneous cells are so narrow and transversally elongated that per ensemble the wool fiber 
appears as a formation with fine transversal striation. 
The native sheep of Carpathian breed present a wool fiber cuticle that frames in 
squamous type, formed by polygonal corneous cells, few transversally elongated, with linear 
outline, as aspect likely the cells of a vascular endothelium.  
In the Saanen breed goats the wool fiber cuticle is also of squamous type, but given to 
Carpathian breed the polygonal corneous cells are larger and more orderly disposed. 
In the red deer buck the hair cuticle is, as in goats, of squamous type. The corneous 
cells have medium width, are transversally elongated having the limits well outlined, almost 
linear.  
In deer the hair cuticle is also of squamous type, with difference that given to red deer 






Above observations confirm the other authors’ results, in investigations done on other 
mammals families, firstly by the fact that even all investigated individuals were ruminants we 
found three different type of hair cuticle (denticulate type, reticulate type and squamous type) 
(Hausman, L.A., 1980). 
Also must keep the fact that inside a family, the different investigated breeds have 
presented same cuticle type (denticulate one in bovine, reticulate one in ovine and squamous 
one in goats) (Pop Mărioara, M. Pop, M. Gaboreanu, R. Maier, 1983). 
Then, we remark that in species of different families (domestic goats and wild deer) 
the hair presents identical cuticle type, that squamous one. 
The hair cuticle type observation is a very important element in species identification, 
but not the only one. For more precision can be used some micrometric measurements as: hair 
shaft diameter (D), marrow diameter (M), length of hair cuticle cells (E), and with these 
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